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I. ~ r o p i o ' y j  I , 

It 3$roposed t h a f  a  p r o j e c t  be i n i t i a t e d  t o  p r o v i d e  
U 

f o r  t h e  a n a l y s i s  

o f  groundwad27 (used f o r  domest ic  purposes)  f o r  t r i t i u m  and long- l i v e d  6: r a d i o n u c l i  es i n  t h e  a r e a s  o f  P r o j e c t s  Shoal ,  Dr ibb le ,  Gnome, Gasbuggy, 

and R u l i s o k n  t o  a s c e r t a i n  t h e  s a f e t y  o f  such wa te r  on the  b a s i s  

of r a d i o l o g i c a l  c o n s i d e r a t i o n s  and t o  a s s i s t  i n  v e r i f i c a t i o n  o f  

long-range 

duc ted  as -  p a r t  of t h e  z;'C&tine a c t i v i t i e s  o f  the  Milk, Food, And Water 
/ / i t \  

S u r v e i l l a n c e  Unit o f  ~ h ~ E P v i r o n m e n t a 1  S u r v e i l l a n c e  Program. Data 
U U 

d e r i v e d  from the proposed samp2ing program w i l l  be used f o r  compara- 
( C  -d 

t i v e  purposes and would be psokgded t o  a p p r o p r i a t e  s t a t e  and l o c a l  
=I 

h e a l t h  a u t h o r i t i e s .  
#G==a 

11. J u s t i f i c a t i o n  

A. Background 
. . i I 

Al though the  ma jo r i ty  o f  a l l  U. S. underground n u c l e a r  d e t o n a t i o n s  
I r . ! 

have been conducted w i t h i n  t h e  conf ineskof  t h e  Nevada T e s t  S i t e ,  o t h e r  
,---.--., 
i +  s i t e s  have been used from t ime t o  t ime £05 ,p_r_qjects o f  a s p e c i a l  
I- '  

n a t u r e .  One of t h e s e  s i t e s ,  the  Sand ~priridgs T e s t  S i t e  n e a r  Fa l lon ,  
1,; 

Nevada, was the l o c a t i o n  chosen f o r  P r o j e c t  S h o T ,  a n  e v e n t  h e l d  i n  
t 1 

1963 a s  p a r t  of the  Vela Uniform program, which1 i n v o l v e s  t h e  d e t e c t i o n  
1 : o f  underground n u c l e a r  d e t o n a t i o n s .  Another Vela Uniform s tudy,  ,----' 

P r o j e c t  Dribble, has  involved t e s t s  i n  the  Tatum Sa-&3Dome nea r  
I r 

Hat t i e s b u r g ,  ~ i s s i s s i ~ ~ i .  The Plowshare program, I,$P!-up t o  e x p l o r e  

t h e  p e a c e f u l  uses o f  n u c l e a r  e x p l o s i v e s ,  has  u t i l i z e d  s-1 test 

s i t e s  i n  the  western s t a t e s .  P r o j e c t  Gnome, a  P l o w s h a r E ~ J h i ,  was 
I/ 

d e t o n a t e d  i n  a deep s a l t  format ion  n e a r  Carlsbad,  New. Mexico. A  

p r o j e c t  of  somewhat d i f f e r e n t  n a t u r e  was Gasbuggy, a d e t o n a t i o n  i n  a  



- deep gas -bear ing  fo rmat ion  held i n  1967 n e a r  Farmington, New 

Mexico. P r o j e c t  Rulison,  q u i t e  s i m i l a r  i n  n a t u r e  t o  P r o j e c t  

Gg-fbuggy, w a s  de tona ted  a i h o r t  d i s t a n c e  from  rand Valley,  ~ o l o r a d c i ,  

L/ 

For R p f  t h e s e  p r o j e c t s ,  the  U. S. Pub l ic  Heal th  Serv ice  Southwestern 

Rad(oilo: t c a l  Heal th  Laboratory  (SWRHL) was r e s p o n s i b l e  f o r  t h e  d e t e r -  

r a d i o l o g i c a l  contaminat ion of  a i r ,  water ,  milk, 

i t  w a s ' e s t a b l i s h e d  t h a t  n o . r a d i o a c t i v i t y  had . .  

environment, however, environmental  sampling 
t- l  
1 i and moni tor ing were c u r t a i l e d .  No con t inu ing  r o u t i n e  water  sampling 
I I 

I network, such a s l e x i s t s  around the  Nevada Tes t  S i t e ,  was i n s t i t u t e d  
--d 

a t  these  s i t e s  due t o  of the  tests  and the  one-time u s e  

of t h e  s i t e .  Some s p e  sampling on a  long-term b a s i s  ( longer  than 
Lr-A f i v e  y e a r s ) ,  a l though  of a ver-y.,limited n a t u r e ,  h ~ s  been c a r r i e d  on. 

Water sampling, f o r  i n s t a n c k z k i i i  c a r r i e d  on a t  the  P r o j e c t  Shoal 
1 t 

s i t e  i n  coopera t ion  w i t h  th$?g&'sbrt Research I n s t i t u t e  a t  Reno, 

. Nevada, u n t i l  J u l y  1968. ' /'CU %) -. r- 
The p e r $ i s t e n c e  i n  t h e  e n v i r o n n i e n ~ ~ o f ' c e r t a i n  l o n g - l i v ~ d  r a d i o n u c l i d e s  

r? 
a s s o c i a t e d  k i t h  n u c l e a r  d e t o n a t i o n s  andl the p u b l i c  h e a l t h  s i g n i f i c a n c e  

i i 
r i 

o f  these  n u c l i d e s  have been  w e l l  documecJed. Research on t h e  be- 

h a v i o r  o f  t h e s e  n u c l i d e s ,  such a s  tritium,Y iha.s' pointed  up t h e  adv i s -  
i =-r 

a b i l i t y  of  s y s t e m a t i c  moni tor ing o f  ground,yater s u p p l i e s  surrounding 
1.J 

n u c l e a r  d e t o n a t i o n  s i t e s  i n  . ~ r d e r  t o  document t.he l e v e l s  of a c t i v i t y  I i 
i p r e s e n t ,  and t o  a s s i s t  i n  v e r i f i c a t i o n  of  p r e d i c f i o n s .  'Such a  program 

t t  

of  s u r v e i l l a n c e  has been i n s t i t u t e d  f o r  t h e  are$! surrounding t h e  
c== Nevada T e s t  S i t e ,  and h a s  provided much u s e f u l  infan-.ation. It i s  
I T - ~  

suggested  t h a t  s i m i l a r  programs, b u t  of a much smal le r  s c a l e ,  be s e t  
1-3 

up f o r  t h e  s i t e s  i n  Colorado, , Miss i s s ipp i ,  New Mexico, 

Nevada. 
L- 

I 

I 
B. Scope 

i 1. P r o j e c t  Shoal  - .  Fal lon ,  Nevada 

p lann ing  f o r  P r o j e c t  Shoal  i ~ ~ v o l v e d  comprehensive s t u d i e s  of   the 



, 
groundwater i n  t h e  Sand Spr ings  a r e a  and included a program o f  

shor t  t e r m  s u r v e i l l a n c e  conducted by SWRHL (see  Figure  1) and a . .  1 
program o f  long range s u r v e i l l a n c e  conducted by t h e  Desert  Research 1 

f l  I v T t i t u t e  (DRI) o f  Reno, Nevada (1). Before the Shoal  even t  was 

p l a n s  were made f o r  t h e  DRI  t o  t a k e  water  l e v e l  measure- 

water  p o i n t s ,  t o  perform chemical a n a l y s i s  o f  

w a t e l k $ ; i e s  I r o n  & e l e c t e d  water  p o i n t s ,  and to moni to r  the  p ~ s t -  

s h o t j e e h t r y  h o l e  f o r  water  l e v e l  measurements on an i n t e n s i f i e d  

b a s i s  duri-e two f i s c a l  y e a r s  f o l l o r i n g  the  even t ,  and on  a  
I i 

f i v e  y e a r s  fo l lowing N 1964.  

n Assis tance  w i t h  qhemical  a n a l y s i s  was provided by Hazelton Nuclear  ; 
1 1  Science Corp. (nqw+sotopes, Inc . , P a l o  A 1  to ,  C a l i f o r n i a )  and r a d i o -  1 

l o g i c a l  a n a l y s e s  were p&?formed by SWRHL. No t r i t i u m  a n a l y s e s  were 

2 performed on t h e  sampl&& hken a s  p a r t  of t h e  i n t e n s i v e  sampling 
LJ L! 

program c a r r i e d  on  i n  1964. ,,Betyeen 1965 and 1968, samples were 
t r-?.:i 

L. 
' taken on a  y e a r l y  b a s i s  fromyt13$-,area surrounding t h e  s i t e ,  and I 

T i - > ;  
t r i t i u m  a n a l y s e s  were performed--on tt&e samples taken a f t e r  1966. 

..*---., 

A map of  the  s i t e  a r e a  ind ica t ing (bh , e" sampl ing  p o i n t s  i s  p resen ted  \-LY\ 
i i n  Figure  2.  v, . . 

i I 
. S& t h e  d e t o n a t i o n  p o i n t  f o r  P r o j e c t  Shoal i s  c o n s i d e r a b l y  below 

C I t 

the  water  tab1,e ( a t  l e a s t  270 P c c t )  A J s i n c c  the groundwater 
?!Lou,euF---3 

movement i s  f a i r l y  slow, rang ing  from sever$-feet pe r  day t o  , 
j y  

s e v e r a l . f e e t  per  yea r ,  the r i s k  o f  p ~ s s i b l ~ ~ c o n t a m i n a t i o n  of  e i t h e r  
4 

o r  groundwater  s u p p l i e s  i s  Consider ing 

t h a t  groundwater may move 

ad jacen t  E igh tmi le  F l a t  (shown i n  Figure  2) 

major i n t e r e s t  i s  t h e  p o s s i b i l i t y  of r a d i o l o g i c a l  o f  

the  groundwater supp ly  of F a l l o n  (2 ) .  

. . TT=q 
It i s  proposed c h a t  a new sampling program be s e t  up a t l t h e i ~ h o a l  itJ/" 
s i t e ,  w i t h  a l l  sampling fo rmer ly  handled by the D R I  becomgrrg the  . . 

r e s p o n s i b i l i t y  o f  SWRHL. Samples would be taken from t h e  same a r e a s  1 
covered by t h e  D R I  program. A t o t a l  o f  'four samples would be  c o l l e c t e d  I 



~ i ~ u r e  1 Sampling Locations Ouring Project Shoal 



s \ 

'i t 

I s 
I \ 

'\ 
I 

Sampling \ s 
\ I 
\ 29, ' 

\ 
\ I u 
s I 0 1 2 3 4 5 Miles 
\ 

e Sampling Locations I 
\ 30. 

\ 
\ 1 32, - - 

LC-- 
______---- I . I 

Figure 2 Sampling ~ocat ions Used by Desert Research Institute 
' . ,, 



e a c h  y e a r ,  a l l  from w e l l s  where t h e r e  i s  .human consumption o f  t h e  

water. A l l  samples  would be ana lyzed  f o r  s i g n i f i c a n t  gamma e m i t t e r s ,  

and s tront ium-90.  

D r i b b l e  - H a t t i e s b u r g ,  M i s s i s s L p p i  

i b b l e  invdlved two s e p a r a t e  n u c l e a r  d e t o n a t i o n s :  The '  

n t ,  conducted o n  October  24, 1964, and t h e  S t e r l i n g  Event ,  

3, 1966. Both d e t o n a t i o n s  were s e t  o f f  i n  a s a l t  

t h e  Tatum S a l t  Dome, app rox ima te ly  1 9  m i l e s  s o u t h -  

M i s s i s s i p p i .  I n f o r m a t i o n  o n  t h e  g e o l o g i c  'and 

h y d r o l o g i c  c o n d i q o n s  a t  t h e  s i t e  w a s  s u p p l i e d  by t h e  U. S. G e o l o g i c a l  Ft 
Survey (USGS) . A [ t o t a l  o f  f i v e  a q u i f e r s  were i d e n t i f i e d .  as l y i n g  

kl 
above t h e  s a l t  dome. The Cook Mountain l i m e s t o n e  a t  a  d e p t h  o f  

_..- . - 
a p p r o x i m a t e l y  2 ,600  Tatum dome i s  

-. &- _ .C 

( d e s i g n a t e d  a q u i f e r  - b r i n , c ? ? h i s  a q u i f e r  i s  used f o r  

3, t h e  d i s p o s a l  o f  b r i n e  i n  t h e f i i c i n i t y  of  t h e  B a x t e r v i l l e  o i l  f i e l d  a  
. e., few m i l e s  sou thwes t  of  T a t ~ m ~ d o m e .  
'.ZY 

fa The i n j e c t i o n  o f  b r i n e  h a s  caused  a r i s e  i n  head i n  t h i s  a q u i f e r  a t  k..:\ 
Tatum dome and  a p p a r e n t l y  has  r e v ~ s z ? '  t he  f low o f  b r i n e  t o  t h e  n o r t h -  

e a s t .  Thick i n t e r v e n i n g  c l a y  beds,  how&er, probably  w i l l  p r e v e n t  
i much movement of  b r i n e  i n t o  o v e r l y i n g  q r e s h  w a t e r  - a q u i f e r s .  

b 

U --- 
The d e e p e s t  f r e s h  water  a q u i f e r  ( d e s i p a t b d - 3 3 u i f e r  ---- 4)  i s  i n  l i m e -  

1 .-A 
s t o n e  beds  a t  a  dep th  o f  2,000 f e e t  i n  t h e f v i c i n i t y  o f  Tatum dome. 

L A  

The y i e l d  o f  t h e  a q u i f e r  i s  s m a l l  and t h e  a q u i f $ r  i s  n o t  p r e s e n t l y  
1 i 

u t i l i z e d  f o r  wa te r  supply ,  s i n c e  l a r g e  y i e l d s  q n  be o b t a i n e d  f r o m  
i i w e l l s  i n  sha l lower  sands .  T h i s  a q u i ' f e r  i s  d i s c o n t i n u o u s  o v e r  Tatum 

r - 2  
dome b u t  may be h y d r a u l i c a l l y  connec ted  w i t h  t h e  /chpr-ock. 

{ rJ 
L 5  

The o v e r l y i n g  sands and c l a y  b e d s  c o n t a i n  

w i l l  y i e l d  l a r g e  amounts o f  w a t e r  to w e l l s .  I n  t h e  

t h e  p r i n c i p a l  sand u n i t s  have been d e s i g n a t e d  

t h e  d e e p e s t  be ing  a q u i f e r  3 .  , These a q u i f e r s  i n  t u r n  have  b e e n  

subd iv ided  i n t o  a  and b  u n i t s .  Aqu i f e r  2a has t h e  h i g h e s t  p e r m e a b i l i t y .  



These sands ,  i n  a  g e n e r a l  way, form 'one hydro log ic  system t h a t  i s  

e x t e n s i v e  over  , t h e  g e n e r a l  r eg ion .  Large s c a l e  r e g i o n a l  pumping 

.from . t h i s  hydro log ic  sys tem has  d e t e r e d  t h e  o r i g i n a l  r eg iona l .  hydrau- 

g r a d i e n t  which w a s  south-southwest  and has  a f f e c t e d  ' t he  h y d r a u l i c  

d i e n t  i n  t h e  v i c i n i t y  o f  Tatum d.ome. The r e s u l t  h a s  been t o  make 

u l i c  g r a d i e n t  more g e n t l e  i n  the  v i c i n i t y  of Tatum dome b u t  . 

ev idence  t h a t  t h e  d i r e c t i o n  o f  movement o f  water  h a s  been 

r e v  of t h e  sand uni ts* .  

on  t h e  remote chance t h a t  r a d i o a c t i v i t y  might 

excape from t h e  s a l t  s t o c k  i n  which t h e  n u c l e a r  d e v i c e s  were detonated ,  
';I 

t he  a c t i v i t y  wo$!d most l i k e l y  e n t e r  the  caprock,  t h e  over ly ing  sands  
!--I of a q u i f e r  3,  or--aquifers  4  and 5 on the  f l a n k .  Computed v a l u e s  of  

the  r a t e  o f  movement i n . a q u i f e r s  3, 4 ,  and 5 i n d i c a t e  t h e  

movement w i l l  be f e e t  p e r  yea r .  Th i s  s low r a t e  of  move- 

ment coupled w i t h  t h e  h i g h  com- 

p r i s i n g  t h e  a q u i f e r s  l e a d s  o f f - s i t e  contam- 

i n a t i o n  p o t e n t i a l  i s  s m a l l  of movement, about  

160 f e e t  pe r  y e a r ,  was computed 2a. It i s  u n l i k e l y  t h a t  

r a d i o a c t i v i t y  would b e  r e l e a s e d  s e v e r a l  hundred 

Ti f e e t  above t h e  caprock ( 3 ) .  ! j 
' i . i  

As p a r t  o f  i t s  o f f - s i t e r a d i o l o g i c a l  siakkfy - program, SWRHL sampled 
i 

w a t e r  a t  47 l o c a t i o n s  f o r  t h e  .Salmon Event and 3.7 l o c a t i o n s  f o r  the,  
j 7 

S t e r l i n g  Event.  These l o c a t i o n s  r ep resenfed  p u b l i c  and p r i v a t e  water  

s u p p l i e s  a s  w e l l  a s  s b r f a c e  s t reams.  Twenty-f'gur o f  the  sampling 

l o c a t i o n s  f o r  the  Salmon Event were w e l l s ;  e l  ven w e l l s  were sampled P :  
f o r  t h e  S t e r l i n g  Event.  These l o c a t i o n s  a r e  3 o w n i n  Figure  3 .  Those 

i -  
w e l l s  s e l e c t e d  f o r  extended sampling a r e  a l s o  i d-irated i n  F igure  3 .  

?I-- 
A t o t a l  o f  seven l o c a t i o n s  were s e l e c t e d  which L u b n d  ground zero .  - - 
Due t o  t h e  numerous a q u i f e r s  a t  the  s i t e  and t h e  unce r e g a r d i n g  

the  d i r e c t i o n  of flow, i t  i s  cons ide red .  t h a t  t h i s  

i s  ne'eded t o  p rov ide  an adequa te  a p p r a i s a l  of groundwater s a f e t y  i n  

t h e  o f f - s i t e  a rea ,  ( 4 )  ( 5 ) .  A l l  samples would r e c e l v e  the  same a n a l y s e s  

a s  t h o s e  from the  o t h e r  s i t e s .  , . 



. . . . 
Figure 3 'Sampling Locations For Project Dribble 



3 .  P r o j e c t  Gnome - Carlsbad, New Mexico 

As p a r t  of the  ,Atomic Energy ~ornmiss ion '  s  (AEC) pub l i c  s a f e t y  program, I 
USGS i n v e s t i g a t e d  10 privately-owned water w e l l s  w i th in  a 5-mile r ad iu s  

o fRhq&~ome  test  s i t e .  These  w e l l s  w e r e  used p r imar i l y  f o r  l i v e s t o c k  

I w a  ki j h  owever, the  water from two we l l s  was a l s o  used f o r  human consump- 

a p  of the  , t e s t  s i t e  a r e a  showing t h e  l o c a t i o n  of  these  

n ted  i n  Figure  4. Those l o c a t i o n s  sampled by SWRHL dur ing  

per iod a r e  shown i n  Figure 5 (7). 

o f  t h e  geology and groundwater cond i t i ons  a t  ' 

t h e  P r o j e c t  Gnome siQF, and surrounding a r e a  had determined t h a t  only 
I1 one a q u i f e r  is  p r e s e  9 a t  the  s i t e .  It i s  about 500 f e e t  below the land I+ su r f ace ,  about 200 f e e t - a b o v ~  the  s a l t  bed i n  which t h e  dev ice  was deton- 

\ a ted , .  and about 700 f e e t  abbbe, t he  sho t  p o i n t  (8). This  a q u i f e r  i s  about 
i kL \  

30 f e e t  th ick ,  and contains:-iS-a&er wi th  about  75 f e e t  of a r t e s i a n  pressure  

head. The, water moves 

11.2 f o o t  pe r  day (9) .  

p L f 5 - 3  
I 

Due t o  the  extremely . . slow r a t e  of  traris,p.ost i n  t h e  a q u i f e r  under cons ider -  
\." 

a t i o n  and the  s c a r c i t y  o f  we l l s  i n  t h 6 7 3 c t i o n  of groundwater flow 
/ from the  de tona t i on  po in t ,  i t  i s  proposed . t y a t  t he  number of  samples be 

! i 
l i m i t e d  t o  two per  year .  The w e l l s  frpm which these  samples would b e L  

I ' i  
'1 

c o l l e c t e d  a r e  i d e n t i f i e d  a s  numbers 9  and 10 oqn--F.igure 4. One wel l  i s  
j r- 

approximately 194 f e e t  deep and t h e  ocher  about35,O f e e t  deep. Only one 
! !  

2 I 
o f  the  wel l s ,  No .  9, i s  used t o  supply water  fo2r domestic consumption. 

P* A l l  samples would be sub jec ted  t o  the  r o u t i n e  ana ly  a s  procedure. 

4 .  P r o j e c t  Gasbuggy - Farmington, New Mexico 
0 
5 7  USGS, a s  p a r t  o f  i t s  p a r t i c i p a t i o n  i n  t h e  s a f e t y  prog w-of the  AEC, T r  

inven tor ied  the  w e l l s  and sp r ings  i n  t he  v i c i n i t y  of q r o q e ~ t  Gasbuggy 
---. 

dur ing  June 1967. A l l  known we l l s  and sp r ings  w i th in  a  5-I& exr-adius , F  \ ,  ' I I  
o f  ground zero were l oca t ed  and inspected, .  Readily a c c e s s i b l e  ,wells 

I""/ 
and s p r i n g s  between the  5- 'and 10-mile r a d i u s  were a l s o  inventor ied. .  

The l o c a t i o n s  o f  t he se  w e l l s .  and sprir ,gs a r e  s h o w  i n . F i g u r e  6  (10). 

. . 

. , 



~ i ~ u r e  4 Wells Inventoried for Project Gnome 



Figure 5 Sampling Locations During Project Gnome 



Figure 6 Wells In The  Vicinity Of Project Gasbuggy 



During t h e  p e r i o d  o f  p lanning and e x e c u t i o n  of the  Gasbuggy'event, 

SWRHL provided ' r a d i o l o g i c a l .  s a f e t y  suppor t .  Water sampling coverage 

d u r i n g  t h e  pre-shot  and p o s t - s h o t  p e r i o d s  was provided by a  network 

t y - f o u r  sampling s t a t i o n s ,  shown i n  Figure 7. S ix  of the  net-  

w o c a t i o n s  were munic ipa l  water  s y s  tems located approximately 120 OU ' 
ound zezo.  Eighty-one samples were c o l l e c t e d  dur ing the  

o p e r a t i  o  samples were analyzed f o r  t r i t i u m  content  (11). 

The d i r e c t i o n  o*fgroundwat&r movement i n  the  San Juan Basin i s  well  r 
known. The <cdischarge p o i n t  f o r  w a t e r  moving i n  the  Ojo ~ l a h o  

. . 

Sandstone  probably  "-9 the  San Juan River ,  50 miles northwest of the  t e s t  

s i r e .  A n  e s t i m a t e  ,Itrhe r a t e  o f  groundwater  movement has been computed" ' . 

by u s i n g  known, o r  a - s s d e d ? _ v a l u e s  f o r  t h e p e r m e a b i l i t y  and poros i ty  of  

the a q u i f e r  and f o r  t h e  h  J$r\aulic g r a d i e n f  of  the ,  water i n  the  aqu i fe r .  ' . ,  ,. 

/ fi-!, /, 
By u s i n g  t h i s  method, u S ~ S - K ~ ~  c a l c u l a t e d  t h a t  the  .average r a t e  of' move- )--. 
ment o f  groundwater i n  t h e  Ojo {~l'a&o Sandstone across  the  bas in  i s  about !. L... . --.-.... -.\ 
0.0001 f o o t  p e r  day o r  0.04 f o g k p ~ y  y e a r  (12). 

\Z.*-' 

i e \ t  S i n c e  t h e  r a t e  o f  groundwater  movement a-t the Gasbuggy s i t e  i s  extremely <' 
slow, and s i n c e  no w a t e r  w e l l s  t h a t  '&ny of 'the formations associa ted  /' 

w i t h  t h e  n u c l e a r  exper iment  w e r e  found w i t F i n  the 10-mile radius ,  i t  i s  
I i 

ex t remely  u n l i k e l y  t h a t  any grdundwater ,  cohiaminated by the de tonat ion  
i t  

w i l l  e v e r  be d i s c o v e r e d  i n  w e l l s  used f o r  ?to.ck-or domestic uses. It 
p----' 

may be d e s i r a b l e ,  however, t o  c o l l e c t  samples l a 3  the  Gasbuggy s i t e  f o r  
r r 

documentat ion land p u b l i c  r e l a t i o n s  purposes .  I.,.! 1t i s  proposed therefore  

t h a t  samples be t aken  from two l o c a t i o n s  near  the  R i t e  which a r e  indica ted  
t ! i n  F i g u r e  6. One w e l l  i s  o f  unknown d e p t h  and the ;dther  i s  175 f e e t  deep. 
L.1 

The proposed sampl ing schedule  would p rov ide  f o r  santpze:a t o  be co l l ec ted  
I L--. 

on a once per  y e a r  b a s i s  from t h e  w e l l s  indica ted ,  apd-ahalyzed i n  the 
L- "..". 

same manner a s  t h e  samples  from the  o t h e r  s i t e s .  \, -3 
,-I---. 

lr\) 
5.  P r o j e c t  Ru l i son  - Grand Valley,  Colorado i-lf 

1.1 
P r i o r  t o  t h e  d e t o n a t i o n  o f  P r o j e c t  R u l i s o n  an in-depth study was made 

of the  groundwater and s u r f a c e  water  s u p p l i e s  i n  the  v i c i n i t y  of ground 

z e r o  by ,USGS. I n  t h e  months immediately '.preceding the  detonation a  
; .  





network of wa te r  sampling s t a t i o n s  was s e t u p  by p e r s o n n e l  o f  SWRHL. 

S e v e r a l  w e l l s  were inc luded  i n  t h i s  network. A map showing the ,  l o c a t i o n  

o f  t h e  s t a t i o n s  i n  t h e .  network i s  shown i n  F igure  8. 

n I - ' ,  
USGS i n v e s  t i g a t  i o n s  have determined t h a t  t h e  grpundwater r e s o u r c e s  i n  '. LJ 1 

'+ A- t h e  Rul ' son rea a r e  conf ined p r i m a r i l y  t o  a l luv ium and t e r r a c e  d e p o s i t s .  ? \  8 
The undf/+f,{i/g bedrock ' format ions  are g e n e r a l l y  impermeable and y i e l d  

l i t t l e  Q n d w a t e r .  A smal l  amount o f  wa te r  was found i n  a sandstone 

l e n s  d u r i n g  tq@41ing o f  a n  e x p e r i m $ n t a l  w e l l ,  b u t  l a t e r  tests  of 

t h i s  zone and &h&~ zones thought  tq c o n t a i n  wa'ter showed no measureble.  b . . 
water  product ion.  f i c i e n t  w a t e r  i s  a v a i l a b l e  from sha l low w e l l s  i n  

a l l u v i u m  and e p o s i t s  o r  from c i s t e r n s  :or ponds which a r e  suppl ied  
+ 

by c r e e k s  and spring!!--sol t h a t  t h e r e  i s  no need t o  depend on deep water  
/? 

sources  i n  t h e  a r e a  ( 1 3 ) .  /I,,\ 
;;;1 

Although t h e  p o t e n t i a l  f o r  groundwaJer con tamina t ion  i n  t h e  R u l i s o n  
{ -,-11. 

a r e a  i s  ext remely  . ight ,  due to%hg depth  of placement of  t h e  d e v i c e  
..;".I i 

and use of water  c l o s e  t o  t h e  surfade, a  sampling program a t  t h e  s i t e  >-, 
may be d e s i r a b l e  f o r  t h e  same. reason<<f:Eh'a.t 'were o u t l i n e d  i n  connec t ion  

r -. . --- \ 
with  P r o j e c t  Gasbuggy, It i s  proposed t b a t - t w d  samples be c o l l e c t e d  

y e a r l y  from w e l l s  i n  t h e  d i r e c t i o n  o f  grouyqwater flow from t h e  d e t o n a t i o n  

I I I 
p o i n t .  Both of t h e  w e l l s  which would b e  sampled a r e  housetlold s u p p l i e s .  

i I 
(See F igure  9) .  

~ s t i m a t e d  P r o j e c t  Cost  and Procedures  
iL---' ! 
I .I 
t j  

Since  t h i s  p r o j e c t  w i l l  i nvo lve  only  one sampling per y e a r  f o r  each 

source  (a t o t a l  o f  seven teen  samples),  t h e r e  w i l l  Pk no need f o r  a d d i t i o n a l  
i 

equipment o r  pe r sonne l .  It i s  contemplated t h a t  the samples from the  

Fal lon,  Nevada, a r e a  w i l l  be c o l l e c t e d  by the  monito 

Tonopah r o u t e .  Samples from Colorado, M i s s i s s i p p i ,  w Mexico may 

be c o l l e c t e d  by pe rsonne l  from SWRHL, l o c a l  PHS f a c i l i t i e s - o r ,  h e a l t h  \,pi ., 
departments.  A s  mentioned p rev ious ly ,  a l l  samples would b$ anailyzed f o r  

i ~ - . . f  t 

t r i t i u m ,  s trontium-90, and s i g n i f i c a n t  gamma e m i t t e r s .  Ld' 

I The es t ima ted  c o s t s  f o r  t h i s  sampling program, based upon the  assumpt ion 



Figure 8 Sampl ing  Locations During Pro jec t  Rul ison 



Figure 9 ~ e l e c t b d  Sampling ~ o c a t i o n ~  for Project Rulison 
I 

I 



d '  I 
t h a t  a l l  sampling w i l l  be handled by personnel  from SWRHL o r  t h e  South- 

. e a s t e r n  Rad io log ica l  H e a l t h  Labora tory  (SERHL), a r e  shown below. I f  the  

s u p p o r t  of  l o c a l  h e a l t h  d e p a r t m e n t s  c a n  be e n l i s t e d  f o r  the  c o l l e c t i o n  

of Tampljes, program c o s t s  c a n  be reduced.  Regardless  of t h e  a v a i l a b i l i t y  
/ I  I /  of r u 3  p u p p o r t ,  PHs p e r s o n n e l  w i l l  need t o  v i s i t  the v a r i o u s  o f f - s i t e  

are&-o i s h  t h e  a c t u a l  l o c a t i o n s  t o  be used f o r  sampling. E f f o r t s  

r i n g  t h e  i t a r t - u p  o f  t h e  program t o  ga in  the  a s s i s t a n c e  of 

a l t h  p e r s o n n e l  i n  t h e  c o l l e c t i o n  of  f u t u r e  samples .  

PROJECT START- U Es t ima ted  T o t a l  Cos t  $lOOO.OO 

COLLECT ION n 
.Fa. l lon Sampling Run ! I 
1. S a l a r y  GS-5 (1 d.dy3=1 $ 30.00 

2. P e r  d iem /E\$,$ , , 

$ 25'.00 . 

3 .  Vehicle  mi leage  n $ 20.00 

T o t a l  J ,/------ /--..-: ..,, . $ 75.00 
!,,"- -...., --- 

-5 -! 
1̂ . , -..:/ 

Colorado and New Mexico Sampling Run /.-,-. 
. . ,  

J' <--.L:i 
1 :  1. S a l a r y  GS-5 (3 ' 1 / 2  days ) .  . - -  $ 90.00 , . . . . 5 -.-..* .., , .- , .. 

' j $ l i0 .00  . . . . y \ .  \ . ,  

2.' S a l a r y  GS-11 (3 1 / 2  d a y s )  . . 
. . 

.. ; I *  ,?,,.... l? '.\ ....>' 
3 .  P e r  diem 175.00 

I 1 i 

4 .  A i r c r a f t  F u e l  i$$ 100.00 ' : 

1 !- f I 

5.  A i r c r a f t  main tenance  & s u p p o r t  $ FO$y,OO 
. ,  

6. Vehicle  R e n t a l  

T o t a l  

M i s s i s s i p p i  Sampling Run * 
, . 
I\ 

1.. S a l a r y  GS-5 (2 days )  , ..: ',. s , 
2. P e r  diem 

3 .  Vehic le  Ren ta l  
. . $ 160.00 T o t a l  . . 

L- 

J; To be handled by p e r s o n n e l  from t h e  Southeas tern  Radio logica l  Hea l th  

Labora tory  (SERHL) , Montgomery, Alabama. 



' .  

Sample Ana1ys.i~ 

Gamma Scan 

Tr .i t ium 

a1 

Adrnin is fTfin and ~ u ~ e r v i s  i on  $1200.00 

Co1 l . c  on T o t a l  Estimated Cos t s  $2750.00 . 

- 

According to imate,  f i r s t  year c o s t s  would t o t a l  $3750, whi l e  

annual c o s t s  would b e  $2750. 



- -- 
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